Residual stresses are undesirable and it should not be underestimated. They occur in many components and it is necessary to identify and try to avoid them. For detection the Residual stresses, there are many methods, but not all are suitable, because they can completely destroy of the components. The article deals with the evaluation of Residual stresses in the inner rings of Bearings, which are made from steel 100Cr6 (ČSN 14 109.4. The surfaces were turning at different cutting parameters and subsequently are evaluated Residual stresses. The stresses have been evaluated by nondestructive method X -Ray. The experiment was realized in cooperation Faculty of Mechanical Engineering VSB -TU Ostrava and Faculty of Mechanical Engineering of ZU Zilina -machining in the laboratories of ZU Žilina, Slovak Republic.
INTRODUCTION
Properties of materials and components, their fatigue life, dimensional stability and susceptibility to corrosion, etc. may be influenced by residual stresses. Result of Residual stresses can provide high repair costs of those parts. Manufacturing processes (forming, machining, welding, etc.) are frequently causes of their origin. [6, 7] The basic mechanisms of the residual stresses are irregular deformation, irregular thermal expansion during heating or cooling, structural changes in the material or chemical processes. The residual stresses are classified into type I -macroscopic, type IImicroscopic and type III -submicroscopic. Evaluation stresses can be compressive (-) and tensile (+). [1, 3] The size and type of Residual stresses left in the part after machining also depends on the mechanical properties of the machined material. The occurrence of tensile stresses in turning surface can effect on the functional properties of components. Optimum condition is the occurrence of zero residual stresses in components. [5, 8] Measurement and evaluation of Residual stresses can be problematic. Measurement methods may be destructive and nondestructive. Nondestructive methods include X -Ray diffraction, magnetic and electrical techniques, neutrons, electron diffraction. And destructtive methods include hole -drilling method. These methods are described in the Articles by Menda F., Trebuňa F. The aim of the experiment was to evaluate the Residual stresses on the inner rings of the bearings. The surfaces of inner rings were turning at different cutting parameters. The figure 1 shows a drawing of a workpiece. The inner ring RA-603-648 of the bearing is a part of the gearbox in a Renault car. The microgeometry of these bearings has low friction and allows use in high-speed applications.
Evaluation of Residual stresses solves in work Malotová Š. 
Figure 1 Drawing of the inner ring [10]
The rings were machined at different cutting conditions. After machining five pieces were used progressive cutting tools where there is a change cutting parameters -feed rate. The cutting parameters are shown in tab. 1 For progressive cutting tools were selected following inserts. The geometry Xcel CNGX1204L025-18AXA (Fig.  2) has the straight edge with small cutting edge angle. During the cutting process there is a thin chip and the temperature decreases. The next ring was machined by insert with geometry WIPER (CNGA120408T01030 AWH), which provides a higher quality of the surface finish. Geometry WIPER was machined two rings, each with a different depth of cutting. The next insert was CNGA120408S01030A (Q). The cutting parameters of progressive cutting tools are shown below. [10] Geometry Xcel: 

Cutting speed 180 m•min -1  Cutting depth 0,25 mm  Feed rate 0,35 mm Geometry Q1,Q2  Cutting speed 180 m•min -1  Cutting depth 0,2 mm  Feed rate 0,15 mm  Cutting speed 180 m•min -1  Cutting depth 0,2 mm  Feed rate 0,2
Measurement of Residual stresses
The measurement of the Residual stresses was realized at the University of Zilina in Žilina, Slovakia, in laboratory of the Department of Machining and Manufacturing technologies. The Department has device Proto iXRD for measurement of Residual stresses in material with using X -ray diffraction -nondestructive method. It is a portable device that is the most often used in machining. The device allows to measure and to evaluate the Residual stresses in all crystalline materials. The evaluation of Residual stresses is indicated in absolute physical units MPa. The software XrdWin is included of device ( fig. 3 ). The output protocol is shown in figure 4 . [6, 7] Figure 3 Device Proto iXRD [10] Figure 4 Output protocol [10] The device Proto iXRD works on the principle of X-ray diffraction. X -Ray beam penetrates to a depth of 13 μm. Depending on the nature of the Residual stresses diffracts cone -shaped and is caught by detectors. The head moves in range -30° to +30°. [7] 3 The Results of measurement Table 2 shows the Stresses and Shear stresses for all pieces and their cutting parameters. The first five pieces were cutting with cooling. fig. 5. Fig. 6 shows results of the shear stresses. You can see at the picture, that stresses are tensile and compressive. The tensile stresses were measured in the machining od ring with a cutting speed 180 m.min -1 and higher. The best results was measured with using of geometry Q1 -cutting speed 180 m.min -1 , cutting depth 0,2 mm and feed rate 0,15 mm. The value of the shear stress was 11,4±8,8 MPa.
Figure 6 Shear stresses

Conclusion
The article deals with the evaluation of the residual stresses in the inner rings of bearings that will be part of gearbox for automobile Renault. The rings were made from 100Cr6 (ČSN 14 109.4) and were machined on a lathe FamarSUB160. The rings were machining by the five different cutting conditions, which were recommendded by manufacturer. The next pieces were machining with using progressive geometry -WIPER, Xcel. The rings were measured for the residual stresses at University of Zilina, in Zilina.
The experiment confirms that with increasing feed rate the residual stresses are rising. [8] . Measured residual stresses were compressive (-) in all cases. The values were hundreds MPa. The occurrence of compressive stresses has a positive influence on durability of the rings. The tensile stresses could cause corrosion and cracks. The best value was measured for a piece 5 -cutting speed 180 m.min -1 , cutting depth 0,2 mm and feed rate 0,02 mm.
The measured shear stresses reached much lower values than normal stresses, but in three cases they were tensile stresses (+). This tensile stresses were measured for geometry Q1: f = 0,15 mm, τ = (11,4±8,8) MPa, WIPER P: f = 0,28 mm, τ = (33,9±9,6) MPa and a piece 5: f = 0,02 mm, τ = (23,6±9,4) MPa.
The experiment confirmed that the residual stresses are significant in practice and they may effect on the function of the component and the whole assembly. 
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